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TRIP D
SOME MINERAL LOCALITIES WEST OF BOSTON 
C . S ,  Hurlbut ,  ]r„ -  Harvard  U n iv e r s i ty
Minera l  l o c a l i t i e s  in  th e  ne ighborhood of Boston have  never  been  
num erous ,  but a s  the  c i ty  h a s  ex p an d ed  and th e  suburbs  bui l t  up some have  
becom e i n a c c e s s i b l e  and o the rs  h av e  d i s a p p e a r e d  b e n e a th  ro ad s  and a p a r t ­
ment b u i ld in g s .  M oreover ,  a s  farming h a s  b een  ab an d o n ed  in th e  ou t ly ing  a rea  
and c u l t iv a t e d  land  h a s  re tu rned  to  f o r e s t ,  even  some of th e  more remote  l o c a l i t i e s  
are  d i f f icu l t  to find; and once  l o c a t e d ,  th e  m ine ra l s  th a t  can  be found are  few.  
This e x c u r s io n ,  t h e re fo re ,  canno t  be  c o n s id e re d  a mineral  c o l l e c t in g  t r ip ,  but 
ra the r  a v i s i t  to  som e mineral  l o c a l i t i e s  of h i s to r i c  i n t e r e s t .
The fo l lowing i t in e ra ry  b eg in s  a t  th e  ju n c t io n  of Routes 2 and 128 W es t  
of Boston a s  shown by th e  accom pany ing  s k e tc h  map.
I t inera ry
EN ROUTE TO STOP 1, beg inn ing  a t  Route 2 and 128 „
6 . 8  m i les  w e s t  on Route 2 to  ju n c t io n  with  Route 62
7.1 m i les  to  Stow on Route 62
3 ,7  m i les  w e s t  of Stow on Route 117 ( , 7  m i les  beyond
G en e ra l  Radio Corpora t ion)  to  Stop 1.
Stop 1, Bolton Lime Quarry
This i s  the  l a r g e s t  and b e s t - k n o w n  of a s e r i e s  of q ua r r ie s  in th e  s tr ing
of m e tam orphosed  do lom it ic  l im e s to n e  b od ie s  which  e x te n d s  from Bolton tw enty  
m i les  n o r th e a s t  to  C hem sfo rd .  The l im e s to n e  b od ie s  a re  roughly l e n s - s h a p e d  and 
are  e n c l o s e d  in th e  b io t i t e  g n e i s s  of th e  N ashoba  formation (Carbon ife rous) .
The l im e s to n e  from th i s  and  the  o ther  q u a r r i e s  h a s  been  u s e d  in te rm i t ten t ly  
in the  m anufac tu re  of p l a s t e r ,  c e m e n t ,  and  ag r ic u l tu ra l  l ime s i n c e  co lon ia l  t i m e s ,  
but ex cep t  for a brief  per iod  of a c t iv i ty  abou t  25 y e a r s  a g o ,  the re  h a s  b een  no 
quarrying  in the  tw e n t i e th  c e n tu ry ,  As a r e s u l t  of th i s  long .per iod  of d i s u s e ,  most
of the  ou tc rops  and  dumps are  overgrown and a re  d i f f icu l t  to  f ind ,
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t a t i v e  s u i t e  of th e  ty p ica l  m ine ra l s  of th i s  c l a s s i c  l o c a l i t y  can  be o b ta in e d  fa i r ly  
e a s i l y .
Not c le a r ly  v i s ib l e  on the  quarry f a c e ,  but so m e t im es  o b se rv e d  on s in g le  
b o u l d e r s  or ev en  hand s p e c i m e n s ,  is the  d i s t i n c t i v e  zoning d e s c r ib e d  by Pa lache  
and  Pinger (1923)„ Next to th e  g n e i s s  is  a l a y e r ,  varying from a few in c h e s  to 
s i x t e e n  fee t  in w id th ,  of s c a p o l i t e - r i c h  l im e s to n e ,  then  a l a y e r  of d io p s id e  and 
t r e m o l i t e - r i c h  ro c k ,  and f ina l ly  a zone  con ta in ing  abundan t  o l iv ine  ( " b o l t o n i t e " ) , 
which  g ra d es  into normal l im e s to n e ,
M ine ra l s
S ca p o l i t e  - c o a r s e ly  c r y s t a l l i n e  a g g r e g a t e s  and s in g le  c r y s t a l s ,  the  l a t t e r  being
imbedded in qua r tz  or C a lc i t e .  Color v a r i e s  from w hi te  to p ink ish  lav en d e r .  
C r y s t a l s  a re  g e n e ra l ly  rough ,  s tou t  p r i s m s ,  and h av e  a d i s t i n c t i v e  s i lky  
lu s t e r  due to the  i n t e r s e c t i o n  of the  p r i sm a t ic  c l e a v a g e s .
"Boltoni te"  - a c tu a l ly  a v a r i e ty  of f o r s t e r i t e .  It o ccu rs  in the  l im e s to n e  a s  small
gray  to  c o lo r l e s s  g r a i n s , often a l t e r e d  to a y e l lo w is h  co lo r .  Note the  
good p in ac o id a l  c l e a v a g e .
F e ld sp a r s  - ch ie f ly  m ic ro c l in e  found in  p e g m a t i t e s  a s s o c i a t e d  wi th  s c a p o l i t e  and
p h lo g o p i te .  Some a n d e s i n e  a l s o  p r e s e n t .
D io p s id e  - ab u n d an t  a s  l igh t  g reen  g ra in s  and  su b h ed ra l  to  euhedra l  c r y s t a l s  in the
c o n ta c t  zone  of the  l im e s to n e  ,
T re m o l i t e - a c t io n o l i t e  - p a le  g reen  to dark g reen  b l a d e s  and n e e d l e s  ab undan t  in
th e  border zone of th e  d e p o s i t ,
Phlogopi te  - go lden  brown f l a k e s .  S c a t t e re d  through l im es to n e
Sphene  - in ty p ic a l  dark brown l e n s - s h a p e d  c r y s t a l s  d i s p e r s e d  in l im e s to n e ,
ch ie f ly  in the  d i o p s i d e - r i c h  zo n e .
G arne t  - small  red g ra in s  a s s o c i a t e d  with  s c a p o l i t e .
C hondrod i te  - ye l low  g ra in s  c o n c e n t r a t e d  in o l iv in e  zone .
Apat i te  - bright b lu e - g r e e n  g ra in s  and  euhedra l  c r y s t a l s  up to th ree  i n c h e s  in
leng th  Often a s s o c i a t e d  with  s c a p o l i t e .
Spinel  - small  b lu e - g ra y  o c ta h e d ro n s  a s s o c i a t e d  with  chondrod i te  in the  o l iv in e
zone .
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Ot h er a c c e s s o r y  m in e ra l s  id en t i f ied  at  Bolton in smal l  amounts :  a l l a n i t e
p e t a l i t e  pyr i te  g r a p h i t e ,  r u t i l e ,  a r s e n o p y r i t e  Chalcopyrl te  pyrrhot i te  f luori te  
s e rp e n t in e  and t a l c .
R e fe ren ce - P a lach e  C .  and Pinger A .W . , 1923, S c a p o l i t e  D epo s i t  of
Bolton M a s s a c h u s e t t s :  Amer0 Min .  , 8: p .  153-15 7 0
EN ROUTE FROM STOP 1 TO STOP 2
3 .0  m i les  w e s t  on Route 117 through Bolton C e n te r ,  bea r  left
on W ilder  Road;
3 .5  m i le s  to  S„ L a n c a s te r  (bearing lef t  a f te r  c ro s s in g  Route 110);
2 .5  m i le s  to Stop 2, From S. L a n c a s te r  p a s s  through cam pus  of Atlant ic
Union C o l le g e  to  G o s s  S t ree t  at  foot of h i l l  Turn right on G o s s  
Street  for a few hundred  ya rds  then  lef t  on George  Hill Road. Bear 
r ight  on Hill  Top Road, and go 1,3 m i les  to  Stop 2,
Stop 2. C h i a s t o l l t e  at L a n c a s te r ,  M a s s a c h u s e t t s
The f irs t  s c i e n t i f i c  d i s c u s s i o n  of t h i s  m ater ia l  ap pea red  in the  Boston 
'ournal  of Natural  H is to ry  in 18 3 4 0 In h i s  a r t i c l e ,  C . T .  Jackson  co r rec t ly  hypo­
t h e s i z e d  tha t  c h i a s t o l l t e  w a s  a v a r ie ty  of a n d a l u s i t e .  He in co r rec t ly  th eo r iz ed  
that’ ' h e  ty p ic a l  c r o s s - s h a p e d  pa t te rn  o b se rv e d  in the  c r o s s - s e c t i o n  of th e  c h i a s ­
to l l t e  w a s  due to  th e  ag g reg a t io n  of s e v e ra l  s e p a r a t e  c r y s t a l s .  It w a s  l a t e r  shown 
'har  ' h e  p a t t e rn s  r e s u l t e d  from the  s e l e c t i v e  o r ien ta t io n  of c a rb o n a c e o u s  in c lu s io n s  
along ce r ta in  o ry s ta l lo g ra p h ic  d i r e c t io n s  during the  growth of the  c r y s t a l s .
The c h i a s t o l l t e  o cc u rs  in a lum inum -r ich  hor izons  in the  gray  s l a t e  of the
W o rc e s te r  p h y l l i t e .  Sandy s t r a t a  co n ta in  in su f f i c i e n t  aluminum for th e  growth of 
the  a n d a lu s i t e  and t h e s e  barren  sand y  l a y e r s  in . the  o th e rw is e  c h i a s t o l i t e - r i c h  rock 
are  c o n s p ic u o u s  in th e  o u tc ro p s  and s to n e  w a l l s  of th e  L a n c a s te r  a re a ,
O utc rops  of th e  W o r c e s t e r  p h y l l i t e  once  numerous in the  p a s tu re  land  are  
now la rge ly  i n a c c e s s i b l e  and overgrown.  The c h i a s t o l l t e  can  b e s t  be s e e n  in the  
s tone  w a l l s  bordering the  road a long which  we will  p a s s .
CAUT’ON. In the  p a s t  o v e r - e n t h u s i a s t i c  mineral  c o l l e c to r s  have  been
gu i l ty  of ’ea r ing  down the  s to n e  w a l l s  in th e i r  s e a rc h  for c h i a s t o l i t e .  As a r e s u l t ,  
the  loca l  in h a b i t a n t s  are  far  from being  sy m p a th e t i c  to  th e  mineral  c o l l e c to r .  Thus 
at th i s  l o c a l i t y  p l e a s e  do more looking  than  c o l l e c t i n g .
Reference  ' a c k s o n ,  C . T .  , 1834. An Account of the  C h i a s t o l i t e  or M a d e  
of L an cas te r  Boston Jour, N a t .  H is t ,  , p,  155-62.
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EN ROUTE FROM STOP 2 TO STOP 3
1.3 m i le s  w e s t  on Hill  Top Road, turn r igh t  on P ra t t ' s  Junct ion Road;
3.1 m i les  (c ross ing  Route 12 and con t inu ing  on North Row Road to
road i n t e r s e c t i o n ) ,  turn r ight  on road  to Leominster ;
1.3 m i le s  turn l e f t  on g rave l  road under  power l ine;
1.2 m i le s  to Stop 3 (. 2 m i les  beyond town l ine ) .
Stop 3. The Spodumene Boulder.  S te r l in g ,  M a s s a c h u s e t t s
This is  the  f i r s t  l o c a l i t y  for spodum ene  in  the  U ni ted  S t a t e s .  The 
e a r l i e s t  ment ion  of i t  ap p e a re d  in an  a r t i c l e  by G . T .  Bowen p u b l i sh e d  in the  
American Journal of S c i e n c e s  in  1824, the  spodum ene  having  been  d i s c o v e re d  
the  y e a r  before  by a Mr. Nutfa l l .  The bou lde r  i s  a huge g l a c i a l  e r ra t i c  moved 
from a p egm at i te  w hich  c rops  out  on a h i l l  more than  a mile  to the  n o r th e a s t .  
Smaller  bou lde rs  co n ta in in g  spodum ene  are  ab u n d an t  in the  woods  and  s to n e  w a l l s  
of the  a r e a .  A bou lde r  t r a in  of p egm at i te  co n ta in in g  spodum ene  h a s  been  t raced  
s e v e ra l  m i les  to  the  sou th .
Reference:  Bower, G . T . ,  1824, Analys is  of a S i l i c e o u s  Hydra te  of
Copper  from New Je r se y ,  with a n o t ice  of th e  d i s c o v e ry  of two l o c a l i t i e s  of 
spodum ene  in  the  Uni ted  S t a t e s .  Am. Jour. Sc i .  and Arts,  8: p.  118-121,
EN ROUTE FROM STOP 3 TO STOP 4
3 .7  m i le s  to Leom ins te r  Cente r ;  r e t r a c e  route  to  paved  road and 
turn l e f t  to  Leominster ;
3 . 7  m i les  turn le f t  on E lec t r ic  Road, Fi tchburg -  fol low Merriam
Road out  of Leom ins te r  w hich  b eco m es  South S t ree t  in F i tchburg .
1.8 m i les  to  Stop 4.  Turn r ight  off E lec t r ic  Road to Rol ls tone  Road; 
le f t  on Pratt  Road to top of h i l l .
Stop 4 .  Rol ls tone  Hill  G ran i te  and P e g m a t i t e ,
F i tchburg ,  M a s s a c h u s e t t s
Rol ls tone  Hil l  t a k e s  i t s  nam e from a 112 ton g l a c i a l  bou lder  of the  
Kinsman g ra n i t e  tha t  o r ig in a l ly  s tood  on the c r e s t  of the  h i l l  w e s t  of Fitchburg 
and 400 f e e t  ab ov e  the  town.  When quarrying o p e ra t io n s  im per i l led  the  bou l ­
d e r ,  i t  w a s  b l a s t e d  a p a r t ,  removed from the  m oun ta in ,  and r e a s s e m b le d  on the  
upper Common of Fitchburg on Main  S t ree t  where  it  c a n  be s e e n  today .
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At one  t ime th ree  q u a r r ie s  were  in o pe ra t ion  in th e  Fi tchburg g ran i te  
of Rol ls tone  H i l l ,  but none of t h e s e  h a s  been  a c t i v e  for many y e a r s .  Sti l l  
o b s e rv a b le  i s  the  pronounced  sh e e t in g  p a ra l l e l  to th e  o r ig ina l  contour  of the 
h i l l ,  The g ra n i t e ,  w h ich  w as  u s e d  for both d im en s io n  s to n e  and c o n c re te  a g g re ­
g a t e ,  i s  a m ed ium -gray  m u s c o v i t e - b i o t i t e  g ra n i t e  with f e ld s p a r  g ra in s  up to  0 .3  
in c h e s  and  mica f l a k e s  up to  0 .2  i n c h e s .  The f e ld s p a r  is  ch ie f ly  m icroc l ine  
and o r t h o c l a s e ,  with su b o rd in a te  amounts  of O l igoc lase  and a lb i t e .  The quar tz  
is  g e n e r a l l y  l ig h t  smoky and f rac tu red .  A c c e s s o r i e s  are  ga rne t  and a p a t i t e .
Of some interest ,  a re  the  ab u n d an t  p egm at i te  s t r in g e r s  w hich  cu t  the  
g r a n i t e ,  e s p e c i a l l y  near  th e  c r e s t  of th e  h i l l .  T h ese  p e g m a t i t e s  are  g e n e ra l ly  
of s im ple  c o m p o s i t io n ,  the  major c o n s t i t u e n t s  be ing  m ic ro c l in e ,  q u a r t z ,  m ica ,  
and b lack  tou rm al ine .  The tou rm al ine  of ten  o c c u r s  in rad ia t ing  b u n d le s .  Minor 
a c c e s s o r i e s  a re  g a r n e t ,  a l l a n i t e ,  beryl  and a p a t i t e .
Reference:  D a l e ,  T . N , ,  1923, Commerc ia l  g r a n i t e s  of New England: 
U . S .  G e o l ,  Survey Bull. 738,  228 p.
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